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(54) [SMO^] SSHfiHfaSI 



(57) [Sid] 

(l) r- b?#;i>y8>-m—mfc<®)ti?T 

(2) N-T^^r/W- 2 -tTn !> K>3H, 7 * h 
Ot (3) 7^^/Urt-^./l,^^ja;l3^5p 7 J^5g(i^ 



1 

im&m 1 1 ( i ) *r v^zAstf^m-mikifot^T 

(2) N-T^^r/u- 2- t°n ]) K>3S. 7 ^ b 

ivi, 3- v J r/u^r^-2 — r ^ yyy >mx 9 

1/(3) T«E-«5t ( 1 ) 
Ut 1 1 70 
/TJ ( q-R^O-R 2 ( 1 ) 

[5t (l) R 1 ttjK*«C2*fctt3 05T/^ l^S 

*^:W:^nfcr^/u»«:*L, R 3 1 - 3 07 

/W^r^S, jK^©Cl — 3cor/^^^r->/^S^fcd:^ny 
>1^£r^U a tel £/ct3:2£r;^:U bl2 0—5<S>g 

s»^batf*t5^ft< <ht in<on 2 tommtztt 20 
[0001] 

[0002] 

fcTN (Twisted Nematic) MjRfi-fe'k 
te, a«. 7lf>^»B^Jt9«*^T-OEMtt^4- 

[0 0 0 3] 

»^f**:**r5R»ElSSM«:JMlT LT«fc4x^»SE 

SM/^^»aotiiA7«i:, KS*^^ so 



4£§f}*f9-2 3 0 3 5 3 

2 

[0004] ^±<^J: 9^^{CgV^T^^ 

t^r t#-c#s«*EGiai«:««i-s:: <tic$>5 0 * 

[00 0 5] 

(l) rF7^/^y»3*tt (^T. rffc^ft 

(I) J t5?7^yft^« (£TF. rffc^fc 

(II) t-TZ>] <l:^^r#bix5^y7^y^e 
(«T> T^fi^ft: (i) j t1rt>) ^tt«#97 

T\ r«rft«^# (II) j tt5) J:9ftft«A»bai2 
*L<54>&< £ t 11^1^ (2) N-T/MrA'-2 

- 2 -> r s ?y v its x 9 fts«a»&atftL54>ft 

<<!:t)ll^i^J> *5£t/ (3) Tia-IS:^; 

(1) 

[0 0 0 6] 

[fc2] _ 

J^) < 0-R^O-R 2 ( 1 ) 

[0 0 0 7] [5t (1) RU*mm%C2&tcte3<D 

3§» 1—3 ©T/^^I, ££lStf& 1 — 3 07/^^^ 
a^fctt^ny^TnSRSr^L. a 111 ^^I12 4:^:L. 

[0 0 0 8] J^T. *5BWKiov^-C-t©»«BS:ttW-r 
5 0 *56MO«»ElSl»Jrt:. (I) ^^fe (I 

i) t&R&z^z-kizxv&btizvtmm&t* 

(I) *5J:t5/*fctt»3eM^«: (II) J:9**fcG>T? 

[0009] <it^m (i) >#^m^<* (i) co^j* 

Sheets n^JbEYfc-&«i (I) I*. y^h^^^^^^ 
1. 2 r 3, 4 - ^n^vf h^^/UxKvK— SI 



-2- 



(3) 

3 

jfm^ 1 . 3 -istf-su- 1 . 2, 3, 4 — is* n-fZl/y- 
h7#/\s7£>&—i&fr%0^ l,3-^nD-i ( 2,3, 

4- ^>^d^^>^ h7^7/^>^H«i7K^. 1,2. 

3, 4 -v^n^y^ >^ h ^Jfr/i'tfV&IlftS*^ 1. 

2, 4, 5 - n^^rif^^ h ^J&A'tfVK"*!!*^ 
3,3* .4,4' -isis* n^^r^/ur hy#A-#>& 
—4&7k$K 2, 3, 5 - h y i;;^^yy^ D'OfyWHf 

3, 5. 6- Fy^/U*>yy/^;Ut>- 
2-g^-feK^K 2,3 r 4,5-f f7tKD77> 

F7t Ko77/^) - 3 - ^ ^VU- 3 - o^^r^>- 
- 1 , 2 -^#/U#>»Zl*Bbk«K fy^n [2.2, 
2] -t^ h-7-x>-2, 3, 5, 6-t h7M^ 
V^-feK^K l,3,3a,4,5,9 b-^^ri^t: Kd 
-5- ifr h7t Kd- 2 t 5 -isit* V- 3 -77=- 
/is) —T7 V [1,2-c] 77>- 1 . 3— is it Is % 
1.3, 3a, 4, 5,9 b — ^3rlM: 

5- (7h7tKD-2,5-^y-3-77^ 
/l') — h [1,2-c] 77^- 1 , 3 — is it Is , 

1,3, 3a, 4, 5, 9b -^^rl^fc Kn- 5 -m^/U— 20 
5- (rh7t Ko-2 ( 5-> ; t^y-3-77^ 

/i0 —r~7 y [1,2-c] 77^-1,3-v^ty, 

1,3, 3a, 4, 5, 9 b — ^3rU"fc: Kn-7-^f;V- 
5- (^h^fc Kd-2, 5-^y-3-77 = 

fls} —jr? h [1,2-c] 77^-1,3-^ty, 
1,3, 3a, 4, 5, 9 b-^3rU"t: Kn-7-xf;P- 
5- {v-Y^M Ko-2, 5~my-3-77^ 

AO -t7f [1,2-c] 77^~ 1 , 3 — ix:*->\ 

1,3, 3a, 4, 5, 9b — ^Mffc Kn- 8 — ;* ^vW— 

5- (rh7t 5-^y-3-77^ 50 

AO -t7h [1,2-c] 7 ? is- 1 , 3 -v^^, 
l,3,3a r 4,5,9b -^3rU" t: Kn - 8 — m^/W— 
5- (fh7t Ko-2 r 5-^y-3-77^ 

/i") -t7F [1.2-c] 77^-1,3-^4^ 

[0 0 101 fc°a^ y 5, f&~4feK^ 3, 3', 4, 4' 

— <>-y7^/>^ h7#;i-tf>m~MfcVo, 3.3', 

4, 4' ~ ¥7 oL^/UX/U-fc^y" h 7^^^m~M7^ 

1, 4. 5, 8-^^^l/>^ h^^/U7^>-^~M7K 

2, 3, 6, 7 ~~t7? Xslsy" h7^/^^>®?H^7K 40 
$9, 3, 3\ 4, 4' -e7^n;l/x-T/l-T h7^/^ 
^»Zl*i*». 3, 3' , 4, 4' -^yf/Vv ? 7x^i/ 

h ^^A'** >B£— $£7k#!K 3, 3' , 4, 4' — ^ h 
7 7xX/l/y7 1/7 h 7 ^ ^t^^^^Mt^^O. 1,2, 

3, 4 -77^7* h7%/\stfl/mZim7kVd, 4,4'-tf 
X (3, 4 — is&A'jfi^is-r-x.S ^y) isZ? auz=-AsX>A, 
:7>f KIIIIStMSk 4, 4' -If* (3, 4 -^;^^y 
7x7^rv) ^7x=/U^;U* V^^Tk^J. 4, 4' -if 
X (3, 4 — v^A^^:7^y =^v0 y7xx;l/yn 
/^ZLjfefcft, 3 ( 3',4,4 , -/N 9 -7;^D>fy7 p n 50 



SfS¥9-2 3 0 3 5 3 
t°y T^^^^^/U^-Sl*^. 3,3\4,4'-^7x 

-A*?- h^xsi-tfismiim*®}. \f 7s (7?/um) 7 ^ 

~)Vi£7.7 4 is^^y-^ K— &;Ktt* p - 7 zjlzz. 
f ^ (hy7x^7^;^) "MtK^> m-^cc^lx 
>~tT7 (hV 7zr.^j\^7*/um) ~*§*fe. \f7s (h 
y 7x^;l/7^/l/g) - 4, 4' -^7xr:;Ux- tvUH 
«7Kfex tf^ (hy7x^l/7^;^) -4.4 -^7 
^ - * 4^/^ zn^U>i/y (X 

ytKnhy^yr-h) , 7 p ntvy^y3-/u-f 
^ (r^t Knhyy y^-10 . 1, 4 
-^-^ (r^b Knhyyyr-h) . 1,6 — - 
**)->is*— A — tr* (7>bKDhyy yr-f) . 
1, 8-t^^Vyt- A'-tf* (7>fc Ko>yy y 
^— h) . 2. 2 - If* (4-fc Kn^y7x^;b) :/ 
n^y-t'7; (7ytKnhy^ yr- h) . 3,6- 

f* (7ykKDhy^yr~h) 

%m"r y 7*j\stfismzim7kgo$:mfz> rt^-e^ <5 C 

[0011] -ftt><D? ^> N 7*^-7- h7^^>sr 
*l7k$k i ( 2 ( 3,4-y^D7'^y7h7^y8 

1 . 3 — is**?'As— 1,2,3, 4 - is* 
✓'T' h ^i7^^^^~^7K^. 1.2,3, 4— is? tJ^< 
^*>7 V 7#fr78>&-mAi99* 2.3.5-hy^/u 

#*isis?v^>>^/umm—m*m^ 5- (2,5-v? 

t^yf h7t Kn7 7^) - 3-y ^vU— 3 —is* n 
^3rir>-- 1 , 2 -isJj/lstf^m-mTkVo. 1.3,3 a, 
4,5 ( 9b-^ffcKn-5- (rF7t Kn-2, 
5-^y-3-77-/W -t7 b [1,2-c] 
77 S — 1 , 3— S?r*->\ 1,3, 3a, 4, 5, 9 b ~^3r 
tk (7h7tKn-2,5- 
i/^^r y- 3-^^^7^) ~-)~7 h [1,2-c] 77 
y-i,3-^ty, trv-^ti [2,2,2] -^-^h- 
7 2.3,5. 6-7^ h7^^y^«*fe, 

t'n^yyhK-Sm 3, 3', 4, 4'-- <y/7x 
;yrh7^/^yirf*^ 3, 3', 4, 4' -fc*:7 
^^;V7^^ls^Y7^/^^m~mi^^ 3,6-f 

x (4-75 y^y/^^t*^) ^i^^^>-^J;t^ 

1,4,5,8 \sis7- h 7 % /U7$>m~m7kyofc 

HW-Ci fed: 2 «K±«:tt**i>e:TteJBT? t -5 0 
[0012] <it^ (II) ( I ) CD^ric 

SJCJc«stts±E^w (id ^7^<t*»-e 

^7^, 4,4* -^^^x^/M^y, 4, 
4* -y/; y y7xn;Ux^ > N 4,4' —is7^/ 
is7^^/UX/\s7j b\ 4,4* ~isT%J y7xn/l/ 
^/W7^>. 4,4' -^7;;^7x^x-7/K 1. 
5 -y75 y-)~7* Uls, 3,3* - v>y ^vP— 4 , 4 ' 
-^7^ytT7xx;K 4,4' -isT 5 7-<yX7x 
y h\ 3,4* -^7$y^7x^;l/x-f/K 3,3* 

-y7 5 y^yy*7xy ^ s 3,4* -isT$ ;<<zsy 



-3- 



5 

7z*J>^ 4,4' —isT ^ ;^7iy >\ 2.2- 

yf* [4- (4-7^y7xy^-» y y"uy< 
>\ 2,2-^ [4- (4-r ^ y 7xy 

^^iJ-^yl^nz/u^V, 2,2- fcT;* (4~T 
^ / 7zn=~/U) ^H7/btn7 P n/N>, fcf* [4- 
(4-7^ 7 7x/^ry) 7xxyU] XA>ifc>^ 1,4 

-tr* (4~r^y^^y^r» -<>^>. 4,4' - 

(p-7x^l/>y>{y7 P Dt o yr>') fc**T~y>\ 
4,4' - (m-7x^l/y^y7 P ul^P7» tr* 

y>\ i,3-f^ (4-7-;y7xy^y) 

-t?>. 1,3-^ (3-7;;7x;^y) -<>if 
>\ 9. 9 - (4-7^77x^) -10-t K 

u T > b ^ir >\ 9,9-^ (4-7^7 7xn;W 
^/i^l/>\ 4.4* -y^U>--tf^ (2-^nn7 

. 2,2' ,5,5* -7 1 F7^PD-4,4' - 
y*7^ybT7x^/K 2,2' -yyun-4,4' - ^ 
T S 7 - 5, 5 ' — is* h*i/tf 3,3* — *? 

y f^rv- 4,4' -y7;/^7x^K 5 -X S J 

-l- (4'-7;y7x^u) - l, 3, 

>-y^ 6-7^y-i - (4'-7^y7x^ 

/U) - 1. 3. 3- h P y ?vl~f 

/ 7/l/tl^y^<l:(Df SK^7 ^ > ; i?7 S yfb77 

* ~>v*f-jr -7 x: >ft ^(o— -7- n jm+z^-rz^mmi/T 

^> ; 1. 1 -***->}) l/>v7^ >\ l r 3-^ * 

H 3 



(4) 4^^^ 9-230353 

* (T^yy^vl') ->^n-.^r^>, 1.4-fcT^ (T $ 

yyf^) v^u^^ri^^, i , 2 ^ 

^ 1,3-7^0^^7^, fh7yfUy^7^ 

>\ /•f* s 5-l'l/i/7^>. l,4-'77^yy^n^ 
l,2-y7;yy^u^ty> 1,3-^7 
^yy^n^fy, ^y/tnyyT;^ rf7t V 
d yy ^ o^y ^ v?x - uyy7 ^ ^3rU* t: Yxi — 
10 4, 7-y^/^y^ni/yyVfi/y^7^y s ^ y 
v^n [6, 2, 1 , O 2 7 ] -<y>'fi/U^'i/*?-/UisT 
^ 4,4* — y^UV'f^ (^/^D^dry/V7^ 

[0013] 

H2N-(CH2) P -(Si (R)2-0)q-Si(R)2-(CH2) P -NH2 

[0014] [xt*. R t^y ?vl^ ^^vl-g. y^n tf 
/uS^<l:^7^^/uS, ->y- D^^-y'/vM^^y'^ n 

mm$k 1-12 o^bTK^Str^ Is plti-3, q a 
20 i -2 o<D<?:ti?tim®:$:7jkT'] x-m^ti^>^r^y^ 

;i'tfSisv*Vl'&£-(J;Tm3: (2) ~ (8) 
[0015] 
UK 31 




(2) 



(3) 



(4) 



[0016] 



Mb 4] 



-4~ 




¥fffi¥-9-2 3 0 3 5 3 



(5) 



(6) 



H 2 N 





(7) 



52 52 




[0 0 171 t«Stl5Xrn>f Kffi^ft^^r 

— U>i/T$^, 4,4' — i?T * J y7x^;M * 
>s 4,4* -^7^v?7x^/l/i-r/K 2.2-fcT 

^ [4- (4-T 7x/ dr^) 7x^;U] y^ny* 40 
>\ 9,9— t'JX (4-7;/7x^) . 
[4- (4-7;;7xy^ry) 
^^^-y fV^rn-^xi/<^^ 2,2 — f;* (4 — T ^ 

-7x^1/^7/0^!?^) tr^r^y^, 4, 

4* - (m-7x^l/>^77 P ot 9 yfy) f*T — 
y V. 1 , 4 — >^ n^^ri^^v^T ^ >\ 4,4* — 7* ^* 

v>-t^ (i/^n^w^y) *5J:t/±fB5C (2) 

- (8) ^*$ixS^r$>*«WcA#*»»ElRltt«r 



v\ 

[0018] (i) £ffr&4& (ll) 

>»fem&# (i) cD^s^tc^^n^^^ (i) 
tit&yo (id fc^te/BW-frra:, <b*» (id kcssjx 
sr^siii^u, ft-fr* (i) tc^tbsgg 
JfeMMfctfo. 2-2Sti45ll#*jff*l<, 
c»* i< tto. 3- i. 4 ait45«*-e*8. 4b^ 

K (I) Jw-&*ix5»«l*»So#J^d«o. 2S**iSI 
^®^<J:TJ 5 2^4§r®^^^cov^ti,(c^VNT^. 

[0 0 19] <4#^S^ft: (I) O«riK>;«8W0>*fli 
efl*J**Mi1-a«r«»*«: (I) 14. <b^ (I) t 
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9 

(i) (D&f&zifc^ Gmmm<p-c. aso-i 50 

tea***. 1 5 ox:zmz.z>tnbtvz>m&»<oft+& 

[oo2ohi$i^(i) (o&i&icm^btizmm 
mmtLxn, vcsm (1) > (id *5±tfK«; 
T*^-r^^s^ (1) ^^L#^t>o-e*>tttf 

2-t°n!j K>\ 1 , 3 -i^y ^/u- 2 ^ 7/ 
!)y/^ N,N-i?y ^/Utf^ixT^ h\ N.N-v'y 
f^7thr-; K, v>y ^^^y^ar-> h\ rh7^f 

[0021] mmmmcommm (a) 

^T*fc6{fc^ (I) htt&m (ID (b) a* 

^ffl^f (a + b) (CMLTO. 1-3 011% 

\zl?£Z><£ o ftflre£><5 r £ t*u% lv\ 
[0022] ft*. J:e***«tfcti. 4#^S^# 

ft if*. £«fSES-&ft: (i).wnitiv^i-e 

— /K h y y xi — U Is 7 ]) =t— /l^t 

y^^x-r/K Ti?h>\ y T-su^^/uir h>\ y 
f^y^^hy, ^n-^u-yy, fj^y^ 

xf Wy/y n -7*0 tVl/x-r/K z^=f-uiy 

/!J3-;u- i-yntVux-r/K xf i/y^y^- 
n -y^/Uzr-— rvK ^> # V =»— /U— n — ^ 

xf yy/y /ux-r^ i/m^i/y^y 

xt— /Uv^^vWm — i>xf uy^ y =1-;^ / ^ 
f;l/x^r/l^, ^^^l/>^/y 3-/l/^7xf;i/X-7 
/K yxf-i/y^ij ;Ux-r;K 
i/>>/y n-^y^f^x-r/wrtf - 

U^sfV n-^/xf/l/X-T/U/tr- K :x^ix 
>-^/y xt—yuy ^vioi— ■ T^u-Tir^ — K xf i/y^y 

- n - 7^13 t>x-r/l/7tf~ h> zn^lx^^/y xr — 
/u- i -/n fcVl^— yvuri?^— K xf-uy^y xi 



(6) &m¥- 9-230353 

JO 

—A — n— -J^JVzz.— y L /UT^V L — K ^^U^ ? ]) zi 
n —^^rts/is^—T-jisT-t^r— K 4 — fc: Kn^ 

>-4 -y ^•/l-- 2 *y^y >\ 2-t: Ka^y^n 

f^^&^^/K 2-t KD^y-2-^f^ynt°t 
y^n^vK 2-k Kn^r^-2-^f^DftyS 

2-t Kn^^-3-^f;U^y^f;K 3-yh 
3tv-:/d f^y^y ^/K 3 -y b^r^u t°^>g?zn 
S-xh^i/ynftyKxf/K 3-^^^^ 

70 /Dt^ygyf/K 3-^f/u-3-y h^yy^y 
— /K 3-^^/w- 3-y h^r^y^^y— /k 2-y^ 

^-2-^ h^yy^/-/K 2 2 -y h^r 

*s79J — /K 3-y^vu- 3-^n h^rV^y— A\ 
3 - xf-;U- 3 - x h ^ y -/k 2-y^vw-2 

y— ^ h^t Kcr ^ v^nny 1, 2 

-v^^nnx^y, i,4-^nn^y % h V ? v 

[0 0 2 3] &>±<0&&8J&\C X oT. 4$^S^tt: 
(I) t*)ULt45I^#»K[A«T»5)h5. -t IT, 

(I) ^#5±<b^-C#^ 0 ZL<Dftj£aL&# 
(I) SrS^««iE^Sf«?S^: % ftv^*»«t-eWffi 
"TSXSSrlS^fctt^clHltTpr t\££L ftJZM&ft 

(I) 0«»S:tT5wi:^T?#S 0 

[0024] (II) >*5HK<0?KSIBffil^J 

50 *«J*-r^#feS^(t: (II) tt, TIB^ffi (1) - 
(3) \c£Vmmi-Z>^tfc-T?$Z> 0 ft$3. 

(II) tt. — »»ictt#9>r5 K4:**-*-S3». TbS*' 

& (2) ^c^v^-c > ^y^y^^ h~&tt&irz > m&&3b 

*w»»*c*5»t6»*«^«: (ID tt rTKy-r^: 
kj <h r^y-ry-r^ kj t ZMte-rzAK &&<d®3 

[00 2 5]*tt(D : ^3£S^ft: ( I ) ^JDD^-T 5 
^Tfe e ^^*tt«C*5ltS*P«H&«W:. IS6 0-2 0 0 
r^Stts ffil<H100-l7 0X:<Jr$tL^o *DfR 

tmum&2 o ox:&mzz tnbtizftfem&f* (i 

I) ©^«M^<45:t^fc5, 
[00 2 6]^(2) I ) 4:««*j« 

jittTK^j^bT^ m^m^mm. mfcyvv*>m. 

t5o J8t*»Jofi6ffi*«:. ^fi^flc (I) 
»fii*;Hc#lt 1.6 — 2 0^eyw^^^<7)^$x^u 
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77 

lC*tlTO. 5— 1 0^it6O«$ IV\, £7c. 

* (i) o^^cfflv^tt^fc^^ Lxm^^tzmmm 

S0-180U »$l<lt6 0-1 5 0t^:^5o 
[0 0 2 7] (3) : X h7^/^>8ll*fei: 

5i?>r y '>7*- Kk^Kioftftfli: Uttt, ^*u-y 
- v^f y >7*— ^7x^/vx-r/^4 ( 4' - 

v^yv-T*— K v^^oi^yU^/U/^^— 4,4' — is 20 

yy/^- k i, 2 — v^^^/i^^v— P , P * - 

v^yv-T^— K 2, 2-v ? 7zn^/U^ p n^>-p, 
p* -^yy7*»h, 2, 2-^7xn;U-i r i f 
l f 3, 3, 3-^t7;i/tnyn^y- P( p' — 
yy7^-F, 2, 2 -i/yxL~A'Zf# is— p, p * — 
-f yy7^- K y7x^/Py^PD^^y-4 r 4' 
-^yy7^-f, v ? ^zn^/V'^yU^D^ ^>-— 4, 
4' -vM* yy7^~ K '0*S7=.S ^-4. 4 ' - 

4* -s?-< y hftifo*«s;>f y h 

OOt, »$Klil 0 0-1 6 0 , C'efc5c rcoj;9 

\£Lxnbtiz>&&ttmmictt^ &&&&& a) <o 

[0 0 2 8 ] <fi^ftwBWtt«>K-ho J; 5 I- tr# 

^tt^^a^ (i) (ii) comm 40 

&m (3 ot.N-yf-/^- 2-t'P y Kv^rm 
&-nc*5^TP&Co ) ^ a*o. 05-iodi/ 

g. 0£KteO. 0 5 — 5 d l/g-CfcSo 

[0029] <^flHtFftga«>s^>^xn^ffiAe^ 

(I) &£T*/*1±n#tt& 

& (ii) r*. mtst^mm (dm^x fcott><tv\ 



^^^9- 2 3 0 3 5 3 

72 

£ fettle y -r yv-r*- h^b-&ft«rKrt;»icjRjD-*--5w 
£ic:£ D^t5i^^-e#5o 

[0 0 3 0] 3R«M*«ffl<0«-&«:«r»*fc»^«r*«* 
» (I) §r^-r5^co^ir^«-^ira$ix^^7k^^ 

ltd, m^m^u^^m. m^f^m. *&*>r 

7;y, n-yf/V7^y, n — <yf/U7 ^ > N n - 
^y^r;^ n — ^7^^/1/7 ^ y, n ~*?J~)\s7 
^ n — y^/l/7^ y, n-ry/i'T^y, n — v*> 
fW;y, n — Kx^A'T ^ > s n — h V 7^7 

^ >\ n-7h77W;y, n 'y^ry^7^ 

V, n-^t7W;y, n - ^7°^Ty^7 ^ 
>\ n-t^^ry^7^y, n-x^^y^^y/^ 

^£#tf&r £a*t#$ 0 ^ey-ry^T^-Mb 
Itlt #l;tk£:7^-/iM' yy7*- K 

[0031] <^ B B B ^^j>*^0j^^ 0 ia^j^ ft 

±B,(Dftfem&» (I) 
(II) a»i"»*l©*»«c»*L. #btL 
* b (eg 2 (Z>S»J4r«iD LTm&b-rz> ^t!<c 
£<?xngk£tiZ> 0 1*>U r^^ft^RS^tt^tO-C 
tt#<. 10*»t«2oa©Wi: 

^s^aw— »*tg 1 <nmmzt&M^xnbtiz>mm 
¥f7£m&ft<om&&M2<DmmizmMvx'&t>tiz> 

**-e#«o tit, *5SM^«fiiBiRj»j«t, Tjfyr^y 

[0 0 3 2] <«F^S^<*0»«>«ESiB|pI»JSr«l^-r 
»*Kttl-l0li%, »l:ff*l<«:3- 

*-/u**»rii*ixS»****>0. — 1 off 

[0 0 3 3] <*1 l<0»#Jfc Itlt N- 

7;i/^-2-fDyKyS, 7^ h^m^^^i, 3 
- v^r^^/i— 2-^^yyy ^y ^m<o 0 < t 

h im^^^th^> 0 :rt, N-T/W^r/U-2-t ,, u 
y V^mt Itfc WxtfN-7t^/W-2-t°n y K 
N-xf;p-2-tfn!J K^*ifd«*Jre>ix5o y 



-7- 



(8) 



9-230353 



13 

ifbthZo 1 , 3-v^/Mr/l-- 2 — < S ?V V 

^s>mtisTi*^ 09^.^1,3-^^^-/1—2 — r S 
*vy its >&if#mtr btiz> 0 *<D&mm&n, m& 

mfaMlC&\,^xmi% 2 9 — 95 L<lt35 

-9 5it%tfe6 0 c com i (Dtg#\(Dmm'&)^fr 2 9 

r*a*H 

[0 0 3 4] <«2<DjRW>»2 0*?KWt. Jbs2x£ 
(1) -C^£*b£ 7xx/wx- •r/U*jS3?jTS>So 

— 7VK xi^-l/^^y n— /U— n — ^7 mxiyV-x: 

^yU x zc^-l/V^ y zi— n —7 i 3-/U7xL~/U^—7 L 

xf i/y^y n-/u-f y7 p f;i/7x^;i'X-7 l ;K 
x^V-Vr/y 3— /U— t — yf;l/7xx;ux— T/Uftt* 

y in— /U^ ^yU^^ -yUzn— -^/U^ v?m^ U > ^ y n — 

-7"p t p ;U7xx/Vx— r;K S?x^ V =1 — /Wf 

y fcVU-y rc^yl/x:— yvi^ v^rc^-l/>^ y =2— yu— 
n-7 r f;i'7xx/i/x-f;K $/if i/y^!)3-/^ 
y7'^7x^vx-r/K is^^uis?}) — t 
— T/^yv^^xLynt— f/i/ftifoi/xf u^^y ^— yu 

S?xl— ; 7 p afi/y^!) 3-/Mf/W7x^ 

yWm— ^yl^ /nfl/y^U 3-/l/xf/V7xx;Ux- 
7VW % 7 , Dt B l/y^!Jn-;|/- n -7 P nt>7xx;l/X 
— 7VK 7" P t 8 1/ y ^ !) =1 7 7 p O t°/l^7 x x;l/x 

— 7VK ^ y 3-/1,- n -7 f f;U7xx;Wx 

— vvK 7°d tW^y 3-;Ky7 f f/l/7xx;l/x- 
7VK b'l/V-^/y yl — t -^f ;l/7xx;l/x- 
^/^^cD^afc^v^y 3-.;vv?x-f;^M ; is 

y yl^y ^Vl^^x^yUxi — 
t°U>^y 3— /V-m^/V^^— yUx;-— 7VK ^ofl^ 
>^/y zi—ju-n -~fn tVwy ^x.yUm— ^yK 
fl/y^i; n-;U^y7 ,, pl:>7xx;Ux— f/K 
n t° 1/ y D n - n - ;U7 x ^/Wx-r is 
7 a nt>yi/y 3-;^yy^7xX7i,x-r;K is 
t° > y y =2— yu — t zn -/i/^L—^-jufj: 

¥<Di/Zfn \f\slsjf}) n— yV^xi— ^ yl^jg^J ; x^ 1/ 
>-^y =« — yv^^xvUxi— ^y^Tir-r— K m^-i/^y 
y 3— ,U 37^x^x1— yvl^n t°^^— K v^x^l^ 
^ y 3— yW:7xi~yUoi — 7VWTi?7^ — K i/zn^lx^^ 

,y n^-yi^^-t -yuoi— ^yu^n K T'ntVy 

yy yi/^-^-y^— ^ ;X/T -£^— y t°uy^ 

y =J— yV:7 j.XVUx;— yvl^n K s^nifix 

^^y ra— /v:^ xiyvxi— -TvUTir^ — K fc* u 



74 



>^y 3-/l,7xxyUx-7yU/n hte¥(D? 
y 3— yPx:— ^yWxi^^yU^^J^^tf ^ - ^-^-e^ 

So 

[00 3 5) ^tlh(Oo^>. ^^f-U^Jfy zi—j\,jL*f-A, 
y 3L~;V^— v^yK l/y^y n-yl/xf ;U7xX/U 

/K 7°Pt:Vy^!;n - /Uyi f-/U7 x x;Ux-t/1/, -f 
Dh»i/y 3-;l/xf/U7xx;Wx-7 L yK y/Dt' 

ix>^/y xf— yu^fyi^ xixiyux.— ^yK xf^P 
70 =3— yu;7^ - yum— <fct/:/ni t°l/>^ 
y n— yU:7^myl^— ^yUT-ty— h LV\ 

[00 3 6] ^(Ol2(OSSl|^ffi#J^ «Ef B Elfil»J 
lC*5^T. iiS4-7 0S*%, L< l*4~6 4fi 

[0037] *»«<7>jRasaisi»jf4. 
^j^tm «F^a^ff (1) *><&riMcj§v>fe;h,s 

<ii2oit%siT-efc5o ^ssnoffAeiQxy«. 

^S^» (I) *5±W/*fctt#ft«*#: (II) 

[0 0 3 8] r ©i: 5 4SIBtt'>7 y^tft^*i: LT 
tt. CTxtf 3-75 Szfv&UhV * h*Zsi/7>, 3 
-7^7 7 P Dt>M;xlv^v'v/7y, y^n 
t*^b y P< F*^/7^ 2-T^ y^nlfyuh y x; h 
^ryy^, N- (2-7^/xf;V) - 3 - 7; / ^ 

ntvufy^h^yy7y> n- ( 2 -r ^ yxf ; u) 

40 hVuhyxh^yi/^^ N-xi h^r > % /utf^/u- 3 

-r ^ y /ntvwh y y h^y^yy, n-xf^ 

yl/^f^-yw- 3-7^/ y°n tVU Mix h ^r>-^^ N 

- b y x h^rv-v-yyu^n tvu h y x^i/> h y r ^ 
v s N-hy^ h^r^^yy^7 p DkVi'hyxfi/yhy 
i o- h y y b^rv-v-yyu- i. 4, 7- h yr 

10-iyxh^^>y/i,-i t 4 f 
T1fx;*7>\ 9- h y y h^r^^yyu- 3 r 
y-yUT-t^— 9- h y x: h V y yU- 3 , 6- 
^TifyxiyUT irx— b % N--<>^yu- 3 — T ^ y ^ 

50 n tvu h y y h*^>7^ n — o^v^yu-3-r ^ y 
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15 

-fx* fc°/U h y zr: V. N-^3i— yU- 3 — T ^ 

/ypf/uM;^ N-7x^/U-3-7 

-e* (^v^^U-^) -3-7; y tVu MJx 
BS6 3-2 9 1 9 2 2 #<k$8fCiB® £ tLT^Sx 
%>te¥&'£G£iiX^Xh £v\ 

[oo39j <m&m^m*o>&&>*5&m<om&gt7F 

[oo4o) (i) /<?—~isy£frtzmwnMfrWLrt 

-a. *\?>~r-m^ wRmtek'xmfti^ s 0-2 5 
or. t< « 120 — 20 o'ccoumxtmLxm 
m*i&jSLts*kz> 0 zcomm^mm^, mis, 0.001 

— 1 /xm. L< 12 0. 0 0 5 — 0. 5 /imt$)5o -h 

tek'cojfyx ; #y ^u^^u?? k tfyy?- 

[0 0 4 1] (2) 7£/££;h,fc^J3\ ^n^, l/- 

^ici^^ > Stem* ft ?zkicx m&ft* 

^M-r^^ft^ Langmuir-Blodgettft. -ffi@#ft^ 
[004 2] ( 3 ) ±m<D X 0 L T^slIEftjR^ffM; 

^-/^J-ei/^/UL. *&Ib&?E«U 3fc»?L£:£t-iLLT 
[0 04 3] JhiEv—A^Ji: ;L l;f ^#J:fc5 J; 



(9) ftPi¥9-2 3 0 3 53 

i/Xr!)W-«- h xt i/^T-y :y*»Efir*»iS 
i?n£C-15. CB-15 (Merck Ltd. ) t L-CflS55£ 

7 ^ y - 2 -y ^/u^/u>>^y - h# iro^mtt 
^b b b k&m-rz z t &xzz>* 
[0044] m&Tz/wftmmic&mztizmyt&k t 

[0 0 4 5] 

fiEjfiltt. ®«B B BgB^^J^ffi^TR3JBiJUfc^^-i± 
[004 6] [ttA&^X^ojKAEAtt] mJE^r^^ 

[0 0 4 7] [ffiSE(Sl^JSrfflV^THU8« Lfc^jgl^iSj- 
tt] 2 5X:^J:t/3 s'CoaHt-CHJWUfcWJIlcHL 

M*^ ft/Ml* (-K^y*) *m7£l.ti 0 

[004 8] [K*e^#JOft#££j£] 2 5t^)M 

[00 4 9] 1 

2 f 3, 5 - h V n^yf;l/Siri7K^I 
44. 8g. p-7xxl/yi/7^2 1.0g*5j:i; 
3, 5-^7^ y$ISK^^T!J/U3. I g£rN-y 
^/U~2-fc°u y K>-6 2 0 gKlS$?£i*\ M"C6^ 

^ ttft 1.21dl/g (la) 66.0g* 

[00 50] ^J*#J 2 
-&J*«l"C»e><Xfe#3ea-&i* (I a) 30.0gS:5 
70gO 7 -yfD7n>[:S)!fU 34.4gOt° 

y 2 6. 6 gO«H7kft»£r^lrau 1 iott3 

l*RHtt*8BaiRJ«:S:ffofc. #^T% RjC**»«:^ric 

m 1 1 mmcttm s*. @^r«s 1 , 3 o d i/gow 

I a) 2 7.0g4r#fc o 
[0 0 5 1 ] ^^0«J 3 
50 ^^lltC^oVNT. p-7xxl/y^7^ >CD«;^>^t- 



-9- 



(10) 

17 

4.4* -isT % J i/7 3i^M *>3 8. 4 g t Lfc£l 
^i£0U ^:I^filiCLT#S:a^(*: (lb) £# x 

(ib) &m^x&&M2tmm 

fC UT, g^Ttt^ 1.24dl/g (D#fj£m^& (I I 

b) 2 6.2 g£r^fc 0 
[00 5 2] ^^Jc0fl 4 

^^yrh7^;^>iri*fe3 9. 2 g , v>r^> 
^2, 2 - tf ;* [4- U-r s y 7xy 

It, H*tt«l. 4 6 d l/g(0#^S^<* ( I c) 
115.5 g^/Co 
[0 0 5 3] 5 

^i&m f-^x. x h ^^/^^mzimy^m^ l , 3, 

3 a . 4, 5 , 9 b - — ^ tKn-5- (rf7t 
-2 ( 5-^«y-3-77^) -t7f [1,2- 

c] yj^- i , 3 -^6 o. o g £ Lfcewm-frj* 

«UR«l:Lt»3a^# (Id) £b{cz<D 
(Id) Srffllr^T-&*«2 ^Pl«(cbT, @ 
^Ttt^ 1.16dl/g <D#5£fi^ft: ( 1 1 d ) 2 6 . 2 g 20 

[00 54] 6 

«k it, i.66di/ g ( i 

e) 6 4.5 g«:#fc: 0 

[oo55] mmm 1 

(l) ?Kr B ifif«i»J(0|SS8 

1 -C#b*tfc«Mt«** (la) 5g^$10g 
S0N-.*^vU- 2- fc°n !)K>7 1g tf&ZO&M^?- 30 
U>?}) n x x;vx-r ^ 4 9 g l^feMZ 

^:T. @MSg4.0li%^f^U :c0^ 

?LgiMm07^;^-'c?iigu m&mmm&mmi, 

4 . 0 lt%, f§ 1 (0»»J(0$ W#J^tt 5 6.8 
&£XfM2<omm<Ott&l&&3 9. 2li%T?fc5 0 

[0 0 5 6] ^<OJKaiB|pj»J«r s #7*»Rtf>— ffiKK 

2 5t:ofiTtll¥MI^5 0 0*>S* hn- 
*TT?i^¥ : ^lBJ?4 8 0*^?* hn-^ f*gi^) 
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1 3^-V^^ Fn-Affeot, 
[00 5 7] (3) SKSffilfijJKO^ 

tt*LTiKfiEfaJ8£^J*L;fc c ^ ^"C. 7t'>^I 
*#fi. /U(7)[eI^S:5 0 0 r pm. ^^-^co^tt 
iStf 1 cro/g\ ^J^lf L&^g£0. 4mm-Cfeo 

[0058] ( 4 ) mst^m+ioftm 
gib. ^ft^ft<^s«^&asu: x a:si 7 nmcomt 

lifafrU&b ft £ J: 9 (C2ft^)S«*W^ LTttft 
JrsOttM. MLC-2002) S:5fe*U &V^ N & 

^K^^^^^mMxm±\^xm^±^m^ 

«^lf-*^ft^ftOS«<^feffiK % 

5>ftfc e 3tt«ftEfi#Jfc:ov*T«#£SttfcW 
-tfe^r^, ^iftSi^lcP, 2 5°C-?6^£fc 

5:t»B»bftfc, r ft l 

[0 0 5 9] ^Jfe#| 2-18, tt:i&0rj 1-2 
^ 1 . *2*5j:tJS3«^-rftl*(CSeV\ ^J&0f)2-6 
X#ibftfc1#5£S^ftc (I) *fctt»*«<&# (II) * 

V^T% r^J: 9i-LT^btt^ e B B EfS]^Jco«-^^ffl 

bixfciKAE|Bl3W^#^^ov^T % JKfifcSixsaBSoBS 

/P^ttffi. «S*^3ll^COE|Pltt*5J:t/«rfiF^ttiCO 

[0 0 6 0] 
[*1] 
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(11) 2 3 0 3 5 3 

19 20 





(fft» 


SI© 
(wtS0 


(wtSO 


m m 




(CP) 


25T 
(A) 


25^ 

Stt 

(A) 
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fife 




la 


M) 


(a) 


500 


12 




41 


41 




4.0 


56.8 


39.2 


480 


13 








» 2 


I la 


M) 


(a) 


510 


12 


&& 


43 


43 




4.0 


56.8 


39.2 


485 


15 








- 3 


[la 


00 


(a) 


505 


10 


m» 


42 


42 




4.0 


56.8 


39.2 


498 


11 








" 4 


Ha 


(A) 


(a) 


510 


10 




41 


41 




4.0 


56.8 


39.2 


500 


11 








" 6 


Ha 


(-) 


(a) 


495 


13 




40 


40 




4.0 


56.8 


39.2 


476 


17 








» 6 


Ha 


(A) 


<a) 


730 


22 


m» 


90 


90 




7.9 


52.9 


39.2 


686 


24 








* 7 


Ha 


(A) 


(a) 


1100 


35 




280 


280 




9.8 


51.0 


39.2 


1040 


38 








* 8 


I la 


(A) 


(a) 


250 ' 


8 


a» 


5 


5 




1.0 


59.8 


39.2 


230 


12 








- 9 


Ha 


(A) 


(W 


500 


13 




41 


41 




4.0 


56.8 


39.2 


475 


15 








"10 


11a 


(A) 


(c) 


500 


14 


s» 


41 


41 




4,0 


56.8 


39.2 


485 


15 









[0 0 6 1 ] 30 [iSc 2 ] 
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(12) ^i?9-2 3 0 3 5 3 

21 22 









m2<D 


m m 




<cP) 


25*C 
35*C 

(A) 


25*C 


o 

(A) 


Sti 
flu 


wm 


» 11 


Ha 


(A) 


(d) 


505 


13 




41 


41 




4.0 


56.8 


39. 2 


495 


15 








"12 


Ila 


CO 


(e) 


500 


13 




41 


41 




4.0 


56.8 


39.2 


485 


15 








"1 3 


la 


CO 


(a) 


500 


20 


&.& 


41 


41 




4.0 


91.0 


5.0 


465 


23 








"14 


la 


(0 


(a) 


500 


21 




41 


41 




4.0 


31.0 


65.0 


476 


24 








"16 


la 


(0 


(a) 


500 


8 




41 






4.0 


31.0 


55.0 


4 So 


a 
0 








"16 


Ic 


(0 


(a) 


520 


13 




45 


45 




4.0 


56.6 


39.2 


500 


15 








"17 


lid 


(A) 


(a) 


486 


12 




34 


34 




4.0 


56.8 


39.2 


477 


13 








"18 


le 


M) 


(a) 


530 


12 


&» 


52 


52 




4.0 


56.8 


39.2 


519 


13 









[0 0 6 2] [3c 3] 





(wtX) 


(wtS) 


3S2CD 
(wt« 


m m 


iasjtt 


(cP> 


Z5"C 
35X1 

O 

(A) 


25\: 
35"C 

(A) 


65 






Ie 


(0 




540 


68 




55 


39 




4.0 


96.0 


0.0 


500 


110 


*S 
























" 2 


Ie 


(0 


(f) 


520 


55 




56 


40 




4.0 


5B.8 


39.2 


498 


59 



























[0 0 6 3] ^1 , m2^SXXfmS (C^oVNT. T^fi 

offlk rjgitf>}§mj toffli^tf r^2<o^jj 

i co^j^o ±vm2 <Dmm& x xntmm ^mm<ommn 
m i 



(o) N-xf;l/-2-t'oijKy 

(^) i, 3 2--r ^ ^:/y *?s > 

(a) xf l/y^y 3-;Mf^7x^x-r/U 

(b) ^^W^^i; n-;l/xf-;l/7x^;I/x-r;V' 

(c) &^-?-ui/{f ]) n— a^^vu^^^a^— "r/u 

(d) /Pfl/y^lj 13— /U ^ ^/U:7 m^/Uzn— -yvl/ 

(e) xf l/y^i) 3 -;i,7 x ^x-7;|,7tT-h 
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(13) 

23 

( f ) /f;wtD 
[0 0 6 5] 

m i *>*»W3 «t Timfenm 2 sntftst 

^li#g|?6- 2 2 2 3 6 6^^4#585p 6 - 70 
2 8 1 9 3 7 ^tem^ZfrX^Z X 0 **#U»4:RB» 
f^Iiiaot/W h ft J: 5*ft 

fc£VM^K^5 - 1 0 7 5 4 4^@fC^£*l,T 

»AEftK<0Efitt*»fc S-ltrS J: b ttfeSSrfr 5 r 
#E-?*>£ 0 *«WO**ElfiI#JS:»v^T»j*Lfc««E 

it*»t?*6a^ ««f ««*«raK-r tic 

J:9> STN (Super Twisted Nematic) SH (Sup 
er Homeotropic) §k IMR*tt« i tfSMtttttOlKift 

[0 0 6 6] J^±»5^Lfc*%^<0»*LV^te«{CO^ 30 

>&-mfcV9s 1, 2, 3, h7^ 
tf^B^teJc*. 1,3-^^-1,2,3,4-^ 
x*-?$1/=r Y^fJ^^WiZMi^m. 1.2,3,4-^ 
^ n-O^ ^r- b ^/I'tfi'K— 2,3,5-b 
y^/w^^^v-^o^^/uBK—SlTK^ 5- (2, 
5-^t^yff7t Kd77^) -3-y^vW—3- 
S^^n^^-fe^- 1, 2 -S^A'jtf 1, 

3, 3 a, 4. 5, 9 b .HtKn-5- (r^tK 40 

n- 2, 5 — i/t^V- 3 -7 7^) -t7h [1,2 



1#§3¥9- 2 3 0 3 5 3 
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-c] 77^-1.3-^, l,3,3a,4,5,9b 
3f-tf-t Kn-8-^f/U-5- (fh7t Ku - 

2.5- i/^^r V-3-77 —J- 7 h [1.2- 
c] 77>-l,3-v?ty, fv^o [2,2,2] - 

h - 7 -xy-2, 3,5,6-7" h7*/U/f>SZ 
MTk^J. tfo^ y 3/ hK—Sl*^ 3.3,4.4'— < 

hy^^^te—mfc®), 3, 3', 4, 

4* — t'7x^;U^;l//^yT h 5^7^^>^~Sl7Kfe> 

3.6- f^ (4 ~T S y^^y^^^-^r^) =i 
>^fcril. 4,5,8 —TV* l/VT h7^/^>Kr 
«*ttT?fcS«ftElR]aio 

2. ^ >75v p-7x^l/y> ; 7^, 4,4* -v 5 
7; / v7x-;M 4,4* — ;7y7xx 
/U^ — 7^/U. 2.2- fcf;* [4- (4 — T ^ -/ 7x7 3f 

^xl^./U] yn/N7, 9,9-bf^ (4-7;/7 

x^/u) ^yu^-u> N 2,2- [4- (4 — r^y 

:7^y3r» 7x^;U] ^^r^^yU^nr ^n/<^, 2. 
2-fcT^ (4-7^7x^/W) — ^r-^^/l/^u :/u/n 

> N 4,4* - (p-7x^i/y^y7 , Df!)f» 
t^T—y >\ 4, 4 ■ - (m-7x^uy^y/p 

\f*T~ 1, 
$ >\ 4.4* -yfl/y^ (e/^a^^rv'/vr^ 

» *fctt_he5t (2) - (8) -e^tts^r^v-e 

3. (i) 43 J: (II) 
1-1011%^ N-7^-2-t 0 n!)K^ 
5^ h^S^^t/1, 3-^T/l^A—2 — ( *vsv 
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